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IW1 



{6-Methyl pyridine derivatives, its preparation and antiviral pharmaceutical composition 
comprising the same} 

«}°13 ^(Hepatitis C virus ; HCV)£] 3<H\+ *}7l 3}«H 1JL X^S^ 

6-*ims)Bm ^ H£] $}^o.S. <g, ^"71 ^#^r 

c2> [ ^-"SJ-xi x ] 
z$> O 



'4> ti}o]s|^ (Hepatitis C virus, HCV: °M "HCV"2} $0fe «1 , v>l 




(non-A, non-B viral hepatitis)^ *r «?l*}^i , ^5. ^1 ^ 
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(community-acquired)^ ^«fl HCV <H] ^-^S]^, ZL ^7} M-Bfq-^ 7g-f 80%^ 

^ 9= 209b ^£7} ^^-1- <|3A7l^r -g"^ ^sfl ^^15. £ 

°1 35-^ iL^l 51^, & ^1^]^ 0.5. ^ 2^ ^ ol^-o] HCV^l ^^Mflo.^ p]^ 

tfl^JE. 4^50^ ^ ol-tfiLS ^M^M (^tfl ^^n> 7?\X] ^ ^0.5. -fi-^HH 

=5> HCV^ HBV s+fe €^1^1-0]^^ (Flavivirus) 4°fl ^Kr 7>^1 «Hsli 6 14. ^ 
^ 9.5kb 3.7)2] (+)-RNA (single stranded positive-sense RNA)» 7>*H , 

RNA Tfl^g- 5' ^4 3 ' til§fl^ ^ open reading frame (ORF) JlJsL ^p- 

5^. <>1 ORFxr ^Afli^ JL^I ^Sfl 3,010 vflx] 3,040 7fl^ ofn]^A>o. S <>l-¥-<H*l 
S^HS.Efl<y (polyprotein) SlS. tftfl£|p|, ^ «r 0 13^ *HI^ Jidt (protease)^ 

3*f) 37 r *13 ^-S ci-^^ (structural protein)*}- 6 7\x}2\ (nonstructural 
protein) 3. M-¥)^l^. Tfl^-^ 5' 3' ^SHfe z}-z}- ^-^^-Tfl ^ 

(conserved region)^] ^fl^r^l , o] ^-g-o] t3>o-|b^>i^ RNA ^MH ^Atb ^ 

:6> *1 ORF^r f5]£SEl] 0 jAS #31 ^ *U r oZf^g 

(posttranslational processing)^- ^-*fl ^2: ^r^^^l (core), 
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3^ (El, E2), m\JL ^^o] NS2 (^aj ^JL^, protease), NS3 ( 

^Tj] ^^^^-«fla^ serine protease, tLeMH^ helicase), NS4A (iL2^7} serine 
protease cof actor), NS4B (protease cofactor, resistance ; S:^), NS5A, NS5B (RNA -fr^-JLih 
RdRp, RNA dependent RNA polymerase) f-^-S. 4^ zj-zj- w r °l^^ iMH ^-§-*>^l €^r. ¥ 
S ^^i^^ ai^ y-^jL^ (signal peptidase)^ ^ core, El, E2 

^ Jf^-Jl^ M-irH, ^-f «M3^ 7,}X\cq ^ ^SflJLi: (serine 

protease, NS3)Sr iL^Sl*} (cofactor, NS2, NS4A, NS4BH ^ ^ 

ir^^r S^*^ 3-««3f H}ol^A^ ^JE. (capsid)» ^*>7fl N S3 

NS5B ^ RNA^ 4*11 ( replication)^ ^_£Li& *j^§- ^rf 

(^-S: Bartenschager , R. , 1997, Molecular targets in inhibition of hepatitis C virus 
replication, Antivir. Chem. Chemother. 8: 281-301). 
w r °l&l^ RNA^ 5' 4 3' ^ -f-^Hfe ^ej-ti] w>o] ^ *^*r7fl 2L^Q 

*M^*?-& (untranslational region, UTR)°1 , °1 ^ B>o]a)^ ufl-f ^ 

-S-tr ^-tt <£b^ 5' 341 7fl^ Tf#Bll^.B}-o] = s. 5'-UTR 

0 1 #^^^1, <>1 -^-^ 47fl^ stem and loop (I ,n,ffl,IV) ol^^^A^, o] irfl 

t^* ^tr (translation) ^iL^r *r-g- 7flX| Jf^ (internal 

ribosorae entry site, IRES) ^-§-^-i=r. ^-*| , 7}^ 3.JL 7}*H iL^€ ^ 

7H "1 (conserved sequence)^ ^^^1-^ stem m 7> e)J±^ -¥-2Ml 7>^- ^^^^1 
HJI £)^rf. hbJjI, stem IV^ RNA -f^-<*)] €r*fl*Hr AUG k-M ^r^M 7flA]sH 

*K|s^ ^S)^ #SL3, 5£rf (^: Stanley, M. Lemon and Masao 
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Honda, 1997, Internal ribosome entry sites within the RNA genomes of hepatitis C virus 
and other Flaviviruses, seminars in Virology 8:274-288). 
*> SLth 3' W-fl^r 318 7flSl frM£.BMi=3. 3'-UTRol ^^Kr^l], RNA 

3<?1 Jl^i^I NS5B^ ^ (bindingH t^s)^ ^Atb ^AS o| 

^71 A^sf 3*H13 37}*] £| tf-E- ^£.0.3. M-^- ^ flr}. ^r, 5' ^ 

aJM^B] 98 Tr#s)]-$-B}ol= (98nt . )£. -X-tail-5' -f-g-^r <£4^ 0.5. UTP7> ^fl*}^- 

-poly(U)- J?-*, nelJl, 3'-UTR-^ i^^^irf. X-tail-5' £ nfl^. <* 7 1 

5fe 98 7fl^ ^fr^e^^ol^s. 3 7fl^ stem and loop o]^^^ 

3*H13 t 1 ^! 7>x]s.s. NS5B^1 ^3*1 ^-fAS. ^rf. SE^r, 

-poly(U)- ^£ 3j^T3]ci 7^1 1^: -fi-JE. (pyrimidine track)*H RNA f^jL^M -g-c] 
*r7fl * r fe tiji . zls) JL, 3'-UTR loop^ 3*r€ ^S-l- 7>7^ NS5B ^ JjL 

^t-i- ^27} <^*H*l±r ^rcf. 6lB]^ 3 - Jfo^ RNA 4^11 7> 

^l*r€ *fl NS5B ^ ^^^^1 ^-2:1- %SL3. <£b^ Sftt} (^S: Yamada er a/., 

1996, Genetic organization and diversity of the hepatitis C virus genome, Virology 
223:255-281). 

9> HCV^ tf<#^ j-^s. NS5B ^ rna 4*)H 3)^ ^-§-§1-^.5. ffl^- ^JGL^t].. NS5B^ 

591711 ^| ^I^-^t^ &o_is) 65kDa^ ^-7>>^ ^ Ji^^rf. o^I^a}- A-^ofl ref- 

er lasf lb» 6 7flfi] M-^- ^ 5ft 6.1^ RNA BlPl^H^^eflols 

(terminal transferase)^ 5fe iLJl NS5B 3L±. x^Hfe- ^>-g-^l ^Atr 

RNA^ JfSj-ofl ^^^ol rbd (RNA-binding domain) 1, 2 ^ ^ <^o} ^fl^tf. RBDl^r 

o>Tj]idA>- 83^11^1 194 A>o]oi] ^flisH, RfiD2^ o>B]ic<l 196°1M 298 £ ^flt^. 
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^ Sr A iMl ^^J^S. M^"& (essential motif) a r B lic5ihfr 220^1 asp, 283^1 gly, 

317 # g.v.. 318^ asp, 319^1 asp, 346$ lys Stir, °1 Si^ «W3£i *RI^ RNA 

**:e)°l ^*Mfr = (primer) SWs. f^^* *r Si^r (% 

. *.. . V. ef a/., 1997, Biochemical properties of hepatitis C virus NS5B RNA 

• i*A polymerase and identification of amino acid sequence motifs essential for 
-uvity, J. virol. 71:8416-8428). 
> im*d WS-^i (molecular cloningH ^«fl RNA Tfl^- (genome)ol ^s)^ (Choo, 
Q-L, et ai . , 1989, Isolation of a cDNA clone derived from a blood-borne non-A, non-B 
v. ;l hepatitis genome. Science 244:359-362). =L 0^3. HCV^l tfltt W*W <3^-7 r 
. ? ; *SeH ^1^3: JLil-^tl cell culture system^ animal model^ -f^S ^l«fl *f|^°l Si^i 
cf. zism a^. HCV^ replication* «b ^ $X$= hepatoma cell lineal 7M£)<H °1 

&ltr MS* *}^M- «fl^-& =r Sa>H (^S: Lohmann, V., F. Korner, J-0 Koch, U. 

Herian, L. Theilmann, R. Bartenschlager, 1999, Replication of subgenomic hepatitis c 
virus RNAs in a hepatoma cell line. Science 285:110-113). 
ii> HCV*f| tfltb VtfNt ^^lM- M-^Sl SlJLaflfe M*r*l Afl^l^] 

#* ^s^r^r c^fiiAi HCV *13Lj« 7flt^2 9X^. HCVtt HBV^ hIjlSH # ^1^1^ 
^S. Jl# £-3E# Ho]ji o^o.^, #33^- ^0.5. ^<^]S|^- Wj^ol HBV -S^l ^r. 
ZLE)al ^ #£0.3.^ ^ o]ft|t!- ^fltr ^<>1 

Cp. St!-, *««H ^ o>u]eJ- ^^A}* ^ A^g-om S-Al* ^ 

?H '^•flfl^TE. ^-<goi 7>^«Mtr ^S. 333"?] blood contact^ 3*1] #<3€i=r. ^4 
40-50%^ ^-f rz. #<^^-7 r <>H ^^^1 ASl*^ ^}7} ^33^ HCV^l 3 
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<tM*Kr3] €- <£^o] ^ ^o.S. ^z^^. u?-^ Jl^^<?1 vaccine^)- *]5L*)1^ 7fl^] ^ 
^ ^-^fl^l^. HCV^- strain^H n -fr^ (genotype)^l cfo^jj, s-o^ol ( rau tation)7> <Q 
<^^-Hr HCV*fl ^tr ^^o] ^ ^o. ^ol^(ge ne tic variantsHl ^ 

$\ (reinfection), (coinfection) ^<>1 ^q^lS. ^-rj-. o] nfl^-ofl HCV^ Jl 

43^1 vaccine 7fl^ ^^>7l7> ^^^cf. A] s^ig o^. <£sj- ^1^5)]^ ( a -interferon)^ 

A]~g-£)JL ^AM-, HCV^ -R-^H^l Jl3)-£ 4^>J1 ^^1- tflJ^-S} ^o. 

ofl 7fl^-S)H.S. HCV7> ^JE^f- HCV^ ^ ^^ofl^ ^^fKr T^Sfl^l (inhibitor) 

» 7M*Hr *M ZL ^ f>}^7} ^ ^ flt].. "S^H 7># S^^r HCV 

^ NS3 ^-gflJL^/ ^^?flol^ «2f NS5B RNA ^jL^o]t}-. o)e^ J^fe *K1<^ ^ofl 

^^^ol^u> ^ ^ HCV -H-§-^r7)l ol-g-5)ji o^cf. 4 

«M, HCV^q NS5B (RNA dependent RNA polymerase (rep li case) )^ IL^Q HCV^l JLdfc: 

HCV3 <$*\)^7) &3 (targetH € ^ Ste 5J°14. 

•2> ^T-fl^M^ o^^Hfe nq^* c^o] ^Bj-f^, a-^lB)^€- (interferon) 4 

^ (Ribavirin) ^- °l-g-tr ^lS^o] &o.i_f n. ^-jz. Jf-*|-g-o] uj-Bj-u)-s.S. 

H JL2r7> Pl^tb ^^oltf. oiE]s|)^ Jl^ % + ^-g-* JH^l ^-f7> 25%°] 

JL, <£Xm<L£. &-%-is\x%7} ^SHr ^-f7> ^ 25% ^IE>|t}. u^*] 50%^ $*MHfe *1 
S. ^jeL <$°]<m (ALT)^|7> ^<L3. -fr*l5):n. HCV RNA7> 4*$°] 3fe*0 ^ ^ 50%^ 

^ 3-67M ^fl^l Itfe ^ 25% ^£^Mi?> 671] -i o]^- x)S,IL3±7} 
^]:-§-(sustained response)^: S.*)^ <®°]^. SEtb, C^ w|-o]&|^^ 67M 
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-B-€^>^ (subtype) o) ^flSRrtl] -f^M-sH 7># lb^^r 2, 3^ «1 «B S!3*H€- 

a.o]X| #^rf. o]&l^. ol-o-s. e)w}-Wl^5i)-^ ^-g-^^- A>-g-^>7ll S)^^] *1 

^4 itt ^«^>fe ^^.s. «&b^ satq-. n^.^ ^l^-^m HCV°ll 

s> ojofl ifi^yg. *fla^- (recombinant) ^ € HCV RNA ^Jl£. (NS5B, RNA polymerase)^) 
*WHr ^^S.^ , HCV<^1 tfl^ ^iflji 

Jf2)--g-ol q*. w]^a>^ (non-nuleoside) 3^## 7fl^>fe ^2\SL3. * r S*=r. 

*fi<3l 7 flf|- ^-^.2.3. HCVofl tfl*H Wol&j^ 3^3. u}-El-ifl^ ^tft 7ims r 7l ^sfl 

^1 HCV^ ^ JL31-7V -f^-g: ®% €W8th 

[^Ol ol^.Jl^> ^ 

5> ^Sl -S-^ Afl5.£ -ft-JE^ ^^^.S. Sl-g-Sl^ 3.51 ^ ^ ^ 
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1**3 t^8 « *m 

17> [ 1 ] 




9> ^33 13 ^-g- 7}-^ "33 33)3. a>-§-^- ^ 5ft o.^, <go_ 

Sfe ^^AS *|-g- 7>^tb -fr34Kfree acid) ^ 3*1) # -^V^o) -fr-g-Sj-tK ^ 

^ 13 3§W§-8r ^ 7l# *#*J$1 ^IH 43- 3*11 «H -2.3. *l-g-3fe # 

* ^ 5U3-. -B-3<a-ASfe -B-7l-t>3- ^-71^ Aj-g-^- ^ ^o.^, JM-St^S-fc 

^ AV-g-^- ^ -^7l^o.S.fe ^^(Citric acid), 2-$, ^ 

^(Tartaric acid), iNl^, ^>eA>(Fumaric acid), 3E.-§"&, = 3.3 ^(Propionic 
acid), ^HH>, Bslf^iSoHHA^ ^) 2 .a> > ^€^r, ^-g^V, #3##, ^r4l4h 4- 

o> **3<*IMfc §>7l a]-S-^ 1 S. 5.Al3fe s*-«H 13 6-^1^3^^ -fr£*l|3 
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1 



:3> ^S^^r, #7) ^-g-*} 1<HH «>3- ^o], #7] 3^4] 23 2-fSS-6"i 

3j- #71 33 4-(4-S.s S .ej^)6>^^| ^- !^ 6 _^^5ZJ^ 

^ -fK£*fl» *flS^-. ^-71 HJr-g-^ l^H ^ ^-§-#^5. A]~8-£|fe s^a} 2 3 2-# 

tSStfl^, tSSif, oHlSMSf, i^^^ilWH, «M)^, ^3" ^ -B-71-g-nfl 

^ -H-7l<g7) #^«H| ti}-§-A]7l^ w>M*M, 40*C-80t;3 ^£^3 tfl^fl 

^ 1 ^ 6 <H3 # ^r-g-Al^ ^o>o1) a^s] g ^l^^rf. 

> •& ^3 13 a*W£- #<*3 ^l^-^l^i Jf-^H, sfe wl^s 
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¥<^€ *r 9X^n , AA^Hk JL* *V-§-*Kr 5^1, ^Wl, #3r*ll, 

, 7j]^%^^i -f-^ si^^i jmm» *i-8-«h ^1^4. ^^m* $m arM*Hfe 

3*0, M, -iMI, 4-^1, it^, uL^aiNfe *K <=>1^ 3-«H i^ 

Sj-^ofl Jf*§*fl, <m» ^ft, ^#7K^lHH(Calcium carbonate), 

^r3.S.^(Sucrose) 3=^ sJ-SiLi (Lactose) , 3<H ^^f-^* ^ ^ 

B^JEL ol<2H 7M ^*H, <*fl« #^ i^Ml, #*l*fl, «<W], ^.^1 ^1 3E 

« ^ sa^. wi^^* w± ^-§-^, ^ ^ -ML H^MI, "Ml ^1 

5L^cf. Hl^^-g-^1, ^^lSfe ^S^^l -^(Propylene glycol), #BW^31 
(Polyethylene glycol), &&{2L ^ 7l#, -MMH Q 7>^t!r 

-5d^€ ^ ^^l^Tfl 10 - 1000 mg/^, «>^^>7fl^- 20 - 500 mg/^ 

*hmi i - 33 ^ sm. 

29><^Al«^l 1> 6-^]m-2-[4-(4-S-S 5 E^^)<i>^e|i 1 ]q s ^AV ^ 
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* * * 9 100 ml ^ 2-#S.S.-6-^l^^^€^ 5 g 4 4-(4-S.si^2n)oV^fl 5.45 g , H 

ziii jq.;u'7.2 mi* 7>tv ^ 71-t-gH, 60TC*IH 5 ^ * ^ 

u Ji^l* o^^^zl flSlf 10 ml 5. ^3*V°3 * 

* * . ;»r£i=K -S-^fl^l tSS£f|- ^-^^>Jl *im* 60 ml 3, I 

ofl^ 10 ml S. 2 ^ SH*! £3* 35TC-45t:olM ^I^ 

M g (*r# 80 %)^ ^-3 
s ■ ::20 - 221 £ 

32> VNMR (DMS0-d 6 ), ppm : 6 2.39(s, 3H), 3.04(t, 4H), 3.73(t, 4H), 6.61(dd, 1H), 
r r *Kd, 2H), 7.57(dd, 2H), 8.05(dd, 1H), 10.21(s, 1H) 

33> <^-^6j) i > HCV RNA (RNA ^% RNA ^-JLi, NS5B)ofl tfl^ ^St\ 

34> {in vitro) ^\ 

35>. ^^cq s^-g-E;^ HCV RNA ^^-^ RNA ftiii tfl^r *1*fl Jl4» ^>^-7l 

35> HCV RNA ^Jl^ gfls 

37> HCV RNA ^S.^^ t=H-4 ££r #^£.3. *Hs*}^. HCV- lb % C ^ ^t^H^ 

i €r*H cDNA» £<H^ *W PCR^- <>l-g-3H NS5B ( 1773bps W-«H 

.^J*StsH^>. (baculovirus) pVLHIS<^l ^^t!: Tfl^ ^M^S ^S}^. 
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^ ^ol^jB]!- wild-type AcNPV ^4 1M1 £"§^15. (Sf 9 cell line)°fl 
(cotransfection)^^ (histidine tag) € ^ pVLHIS-NS5B« 

■e-^AflSofl (infection) f%5L 10 % FBS 7> ^7 r € Grace' medium^ 3-4<H # wfl<#tr 4 

# ^13L^ ^^-^ *M ^^S^t. PBS 3. 3*H1 ^l^tr 2: 

^-4 ^--Sfl ^E) (sonication)*>Jl NI-NTA His bind resin (Novagen ^»^r °l-§-tr 
(affinity) ^^3.^>S.ZLBfl3J) 4^^- 7}Z\ NS5B ^Sr^. 

38> HCV 3' iLg (3'-UTR)» 3LlHRr RNA ^ (RNA template) :*tiS 

39> HCV 3'-UTR^r i^^Mr RNA 4^4 ^ ^ o_jg. ^^}^4. ^ #<3«r*r 

4 <g<H*l HCV RNAS.-T-B] PCR HM3-8: -f-*fl cDNA» ^ afltrJ:^ Eco RI 

°l-g-*H 3'-UTR^ JjUfl* i^Kr DNA ^^S^. °1 DNAS^-B] a]^^ 3U} 

(/d vitro transcription) 4^ 3'-UTR* S^Ffe- RNA* ^2:*>^4. 

HCV RNA ^Jl^I tfl?V 5Wg-j-<aj ^ 

:4i> ^ ^6\) HCV RNA ^"H^l tfltr ^ Sr^*^ «4 x\*m^ ^ 

*<H^ 4^-4 ^-4. ^-5}3Lx} ^7fl ^H^E^-wl^ (streptavidin)^-S. 

€ (well)^- ^«l*r-2., ^d*l, ^ 2X ^rf^ [50mM Tris-Cl (pH 7.5), lOOmM NaCl, 
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lOmM MgCl 2 , 20mM KC1, ImM EDTA, ImM DTT]^- 25/d> 7}-s}JL, Q HCV RNA ^Jl£: 

2oong-i- lOitte ^ ?m 3s «rfe M* ^ ^§-£.7} zfz}- io, l, 0.1, 0.01 

us/ml °1 *H ^ ^7>tr tf*. *K*l*h2.3. RNA ^3*1 HCV 3'-UTR RNA^f «V-§--ir 

^ tt1-511^e|- 0 1^ DIG-(digoxigenin)-UTP, biotin-UTP, ATP, CTP, GTP, UTP7> ^€ 
«V-gr £^-d|* 10/rt ^ 7>^r 4^-, 22 TC*1H 60^ Z> #-§-*l^. HCV #^-JLdi^ %^ofl ^ 
«l] RNA7} *t*<H*|.3I ^7]<H1^ ^Slfe UTP7> Afls.^r RNA^ * 

^l7l«l-7l ^Sfl A € # 200/^ 4|3 (washing buffer, pH 7.0, Roche 7>tr 

-g- 3*H1 ^r$X^. =L t\-& 2^V ^-DIG-POD (peroxidase, Roche A})* 

100^e ^ 7K>Jl 371C*1M 1*1 # ^r-tr^m * i=M ^ °.a z* -JJM 

A. *\*\^°-5. POD^ 7)^.91 ABTS* (Roche zj-zf 100^ 7}*H 15-30 3-7> ^H-a]^ 

*=r4r EL ISA ^7] (Bio-Tek instrument <>l-$-SH 405nm«H^ (0D &)* 

o]nfl Ala* tflM (positive control)^ ^tfl^o] *}o]<fl u^ef HCV 



«2> [ a i ] 



-M^MI 1 
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44> o]<2}- ^o] :9HhB-«€- HCV ^ 4*lH ^t!r HCV RNA ^Jld^ 

45><^^cfl 2> 

46> !^ ^-^-l-l; o] ,*fl3E.4=.^ (Cytotoxicity)^: t+El-iflfe*| ^o^l , Hep G2 JftS. 

» °l-§-*H MTT ^^^-S. j n vitro ^^1*>^ 

t}. zl a>-§-^ ^-^-«^r 5.^ CC 50 33W 100 tig/ml °}^<LS.x\ , M)3L<*} tflt!" 

-6-^1^, C^ BM«1i (HCV)^ <3^Hr Jl3)-7> -f^ul ^^^.s., c^ 
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2] 

[ifr-M 1] 
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3] 

iUL #-fr*HEr «m«J-§- 
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